The association of chronic obstructive pulmonary disease (COPD) and ischaemic heart disease (IHD) is challenging both in terms of prognosis and of pharmacological treatment. An 83-year-old Caucasian male patient has chronic kidney disease, COPD, previous myocardial infarction, coronary artery bypass graft with left internal mammary artery (LIMA) on left anterior descending (LAD), saphenous vein graft (SVG) on obtuse marginal (OM)1 and on right coronary artery, and percutaneous coronary intervention (PCI) on LAD (occlusion of LIMA) and on SVG for OM1 (SVG critical stenosis). Recently, the patient complained worsening angina [Canadian Cardiovascular Society (CCS) III] and had residual ischaemia in the anterior wall after an unsuccessful attempt of PCI was performed on LAD for in-stent occlusion due to restenosis. Bisoprolol uptitration failed due to worsening of pulmonary function at spirometry. For this reason, ivabradine 5 mg b.i.d. was added to bisoprolol. Afterwards, the patient referred amelioration of symptoms and he is actually in CCS Class I. The control spirometry showed moderate obstruction comparable to his chronic situation. Patients with IHD and COPD often do not receive b-blockers due to the fear of adverse effects. However, cardioselective b-blockers do not worsen pulmonary function while they reduce mortality in COPD patients. In this setting, ivabradine could be extremely helpful in order to control symptoms since it is effective in patients with asthma and COPD, with no alteration in respiratory function or symptoms and improves exercise capacity and functional class in COPD patients.
Introduction
Chronic obstructive pulmonary disease (COPD) and ischaemic heart disease (IHD) are frequently associated sharing common risk factors. The association translates in a detrimental effect on prognosis. Inhaled noxious particles, hypoxia, systemic inflammation, endothelial dysfunction, heightened platelet reactivity, and arterial stiffness play a role in the development of both the COPD and IHD. [1] [2] [3] [4] In most of these patients, death occurs for cardiovascular cause, soon after an acute exacerbation of COPD. Beyond the prognostic disadvantage related to the COPD-IHD comorbidity, pharmacological treatment is also challenging. We present a complex case of IHD/COPD, particularly challenging in terms of decisional and pharmacological management.
Case presentation
An 83-year-old Caucasian man has history of smoking habit, hypertension, dyslipidaemia, COPD with moderate obstructive deficit and chronic kidney disease (CKD) and moderate reduction of glomerular filtration rate (GFR ¼ 45 mL/min).
In 1998, the patient was hospitalized for a non-ST elevated myocardial infarction with documentation of severe three vessel coronary diseases. Echocardiography showed hypertrophic left ventricle with anterior and lateral hypokinesia and slightly reduced ejection fraction (50%). The patient underwent coronary artery bypass grafts with left internal mammary artery (LIMA) on left anterior descending (LAD), and saphenous vein graft (SVG) on obtuse marginal (OM)1 and on right coronary artery (RCA). Follow-up was uneventful until 2013, when the patient was again hospitalized for unstable angina. On this occasion, he reported classical symptoms of angina [Canadian Cardiovascular Society (CCS) Class III] in the last 6 months and more recently typical chest pain episodes at rest lasting 15 min and responsive to nitrates. Echocardiography was slightly worsened with akinesia of the anterior apex and hypokinesia of the anterolateral wall. Considering the high-risk profile and the symptoms, we decided to perform coronary artery angiography that showed: functional LIMA occlusion, occlusion of the SVG for RCA, and critical stenosis of the SVG for OM1 with LAD, RCA, and OM1 occlusion ( Figure 
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1.25 mg) was added [blood pressure (BP) 120/80 mmHg, heart rate (HR) 86 b.p.m.]. The patient was already on tiotropium 18 mcg for his COPD. After 5 years, the patient came to our attention for worsening effort angina (CCS III). A myocardial perfusion scintigraphy showed anterior and lateral ischaemia involving 18-20% of the left ventricular mass. In the meanwhile, diabetes mellitus type II was diagnosed and CKD worsened becoming severe (GFR 28 mL/min). Thus, perindopril was withdrawn and doxazosin was uptitrated to 4 mg as well as bisoprolol to 2.5 mg (BP 110/70 mmHg, HR 82 b.p.m.). Coronary artery angiography showed in-stent occlusive restenosis of LAD, critical stenosis of the SVG for OM1 due to distal progression of the disease (Figure 2 A, B) . Saphenous vein graft for OM1 was treated with another DES (Figure 2 C) , while an unsuccessful attempt of PCI was performed on LAD. We uptitrated bisoprolol to 5 mg (BP 120/70 mmHg, HR 80 b.p.m.). After 2 months, the patient underwent his scheduled pneumology follow-up that with spirometry that showed worsening of forced expiratory volume (FEV)1 (0.69 L, 55% of the predicted value) and of FEV1/forced vital capacity (66% of the predicted, Figure 3 ) with overall severe obstructive deficit. Salmeterol/Fluticasone 50/ 500 mcg was added to tiotropium, and a cardiology evaluation was suggested to re-evaluate therapy (in particular the need of b-blocker). The patient referred slight amelioration of symptoms after PCI with residual CCS II angina. Electrocardiogram (ECG) showed sinus rhythm with 78 b.p.m. (Figure 4) . We decided not to withdraw bisoprolol but to add ivabradine 5 mg b.i.d. in order to control symptoms. The patient is actually in CCS Class I and the control spirometry showed moderate obstruction comparable to his chronic situation.
Discussion
The present case reflects the complexity of the IHD/COPD comorbidity and of the clinical and pharmacological decision-making in these patients. The COPD patients have more complex coronary disease and worse prognosis compared to IHD patients without COPD. 3 The detrimental effect on prognosis is mutual since troponin rise associated with COPD exacerbation is an independent negative prognostic marker and it is more probable in patients with IHD. 4 Moreover, pharmacological treatment in these patients is complex and several studies showed that COPD patients are usually undertreated 1, 3, 5 due to the fear of adverse effects, especially related to b-blockers. In example, bblockers are underutilized because of potential respiratory adverse effects. However, cardioselective b-blockers produced no change in FEV1 or respiratory symptoms, as well as they did not affect the FEV1 treatment response to longacting b2 agonists. 5 In addition, a meta-analysis showed a pooled relative risk reduction in mortality for COPD patients receiving b-blockers (relative risk (RR) 0.69, 95% confidence interval 0.62-0.78). 6 Given its high b1-selectivity, bisoprolol is the b-blocker of choice in COPD patients. For this reason, we used bisoprolol in these patients, although given the worsening of pulmonary function, we were not able to up titrate to the maximal dose. Thus, we decided to add ivabradine in order to reduce the angina symptoms burden. In this setting, ivabradine could have been considered even earlier than we did. In fact, a SHIFT subanalysis showed that ivabradine was similarly effective and safe in chronic HF patients with or without COPD, and can be safely combined with b-blockers in COPD 7 and a randomized trial demonstrated that selective HR reduction with ivabradine was effective in patients with asthma and COPD, with no alteration in respiratory function or symptoms. 8 Interestingly, lowering heart rate with ivabradine can improve exercise capacity and functional class in COPD patients with resting heart rate >90 b.p.m. 9 In addition, several studies showed that addition of ivabradine to bblocker treatment was associated with a significantly higher benefit on symptoms and quality of life and lower Angina and chronic obstructive pulmonary disease C19 rate of adverse events when compared to b-blocker uptitration.
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